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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a high speed 
visual sensor with lots of pixels that attains high 
speed image processing and is manufactured stably. 

SOLUTION: The sensor is provided with an A/D converter 
array 13 where one A/D converter 210 corresponds to a 
light receiving element 120 of each column of a light 
receiving element array 11 and with an arithmetic 
element array 14 consisting of arithmetic elements 400 
whose number corresponds one to one to number of the 
light receiving elements 120. The arithmetic elements 
400 conduct image processing arithmetic operation at a 
high speed through parallel processing. Since each A/D 
converter 210 corresponds to each column of the array 
11, the number of transmission lines between the light 
receiving element array 11 and the arithmetic element 
array 13 is small, both are manufactured and laid out 
separately, the degree of circuit integration is 
optimized, the sensor has provision for lots of pixels 
and the sensor is manufactured stably. 
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tfibtK ifuf2A/D^&g£T W^bteiHSttfcSstie-t* 

[»*S3] BttEA/D3Bft»W\ BWBfBIWIilK^b 
i^aSttfcffl»«^J:9, A/D*lft«F(^»flS:Br8E 

-r^tii*^ 5 ^ t zftrnt-tzm^m 1 2 mm 
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[0 0 0 3] r<D7h#>, gE#<Z)iB^StiA^@^B^^S 
5 0 1 IT, BfifeT*— ^ &BHfc#!;S3£B 5 0 21: 

s>5 1 7u-Afcfe9«3 3 s yfj?asiK#-e, /tctx.^ 




»BB¥l 0- 1 4 5 6 8 0 



[0 0 0 4] £ FAV^f^l^V^D^i/ h 

[0005] — ^\ iiaccD^^^^fi-^i ^ y # 
[0006] r<^<t 5*B8JBSr*¥*-rsfe«), @Hft<z>ffi 

5E^iiA/x^«9. ^y^ 

# v ^ * F«m& a* o fco 

[0 0 0 7] ^4x^(c:^LrWfflW*lil»toaSrfT5- 

driven 1 oo»j£t5S»^i^ u afewsofffli- 

[0 0 0 8] 

40 ^ N g3t* J F^B*«t 0 <, LSI s 

[0 0 0 9] ^tb^fi?*-t"5^^, ^OM?7-6 2 
-S) o WBB¥7 - 1 7 7 4 3 5-^-^P^^, Sit^ 

m^iiaiif*^* l^Tc^iagbT^^ (jwt«*W3 
50 iaii£*Q^a■T?#*v^^:v^p>:JS[3ass>ofc 0 
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[0 0 10] ¥fffl¥-7 - 8 5 2 6 

H l fi^i^l^t^g^^JS^^tv^ 

[ooii] -^r.r% mm&mmmm&mfe 

[0 0 12] 

3£fi*l «*^S5t*^ s 2ft5c«^ia?!ISixfcg3t* 

^srr^n r . ^^^ae»-rs*«© a/d*» 
Msnr«ifi!iSh5A/DiE«»7 w &ytm*T 

W^S^t 1 » 1 Cm LTRtt bft, A/D 

[0013] *#Wi::J:*Lff, SatX^iftHJR^i^ 

^m\^w\^xr-^ ^mnm^^m-r^ti^, n 
ti,mmmit^mx\ mmmzm^-r^ tmxzz> 0 

[0 0 14] fW»|5]g&H A/D«jftg7W© 

[0 0 15] SfeC A/DSE*»fl 

mmxhmmxm^/vtz*) , ^mx^mmrnxm^ 

[0016] 

{z.m^^xmw-tz>o am, *n*»«c«5ifi!aa 

[0 0 17] *i\ Hli:i9, irvt^B^*0>«J* 
fl NlfixN2fi05 2ft5ctftt-SEBSixfcS3t* : ?l 



(3) 0- 1-4 5 6 8 0 
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2 Oj^bftSgftSTFT W lit, S3t^7W 1 

1 a> 1 Mm LtSJt^^bffl* S;ixfc«?»«: 
SBE{f-g-(c:S*i"5N2fi<D^-r— *JTls-f 2 2 l a>*> 

^A/D»f5N2|@(DA/DfM2 1 oa»*>J&5 
A/D3ElftaST Wl3i, g**^ 120£l*flK 
»lSt 5 N 1 f x N 2 fiOjgjjt*? 4 0 oa» 

i-5WJ»EIB5l 5Xt/WJ»|llKl 5j&»fe<Z)ff^Sr#EI& 
10 cai5>f h7^^a ^/^^ KX* 1 6i:<t !9« 

[0 0 18] H2tt, 3£B^«/S0J£*Lfci<z>T£> 
£o gftSI^T WT 1 1 irffllWSS^T wf l 4&rS'J*<^ 

[0019] $^t, *llIK<^rt^f|$«fi)^cov^TItt^•r 
20 if7wncfts) , o ot>*t><omtim& 

triQMir^iS^m^ 2 0 0 (Hi i£^«fe?UT ^ l 
2»(J«A/D«ljlg7W 1 3(ifti) , SttlOO 

amt^fli«2 o o c»f^^>f ^ v^^^m-^^ii 
&n^^^/fflW3oo (m i c^-rawiHisg i 

[0020] s^dc i3(a«9, m i (D^m^T u 
no^ stsaaftx^ 1 3 0 ©fif-m* 

30 JST-KBaRSiv SiiC^ff^-v, (i-i-Ni) c 

*4 >y^m^l 4 OSrlifiir LTlft££;h/r^5o ^<£> 
g*i^l2 0^Il^ (KTftBCfrlRjtPF-S) C 

f 140 tbTSDSgJtW 1 1 0 &rflf/& 

LTV^o ttt, r^)SaS3tS(Sl 1 OSrSilL^rpjC 

^35 1 0 0^^$tbTV>5 o 

[0021] jjcc Hc<ia3CJ:!9, mixtemqr 

40 ^1 2RtfA/DjE«HB7W 1 3CfflS1-^m^ 
S£[S 2 0 0 ^SftiESrKMi- 5 0 ff^SSP 2 0 0li, 

^-r^^igSTt^i i 0j ( j = 1-N2) ^e>«sass 

Si:^t^f^^yWI^WW5A/DSM2 l 

10.fi, ^^-^^^2 2 1,^^^111^2 2 0 
ji:tfctftlHlK2 3 0 i t«S»J»««2 4 0^30(7)0 

BSd*e>«lfie*^5o *Hlfi^ffiT^i, ^^-^rv-^2 

2 1 S:A/DaElft«2 2 1 C^tP[HlS§«^ic:^oT^ 
50 5 0 




[0 0 2 2] Z<D0h, mft\B\%&2 2 Ojte, ^jg^Tt 

35i i o ^h(omtim^Kf) t it, r^A^m-§- 
r^^2 2 i ^Atf^iz-^cDmmwtzti, mti 

MifcCTON, OFF«i:4^ ^©^§2 2 0^ 

[0023] nuts, ^<Dm#\B\%&2 2 ocom 

<9, sir, z<D®&ffif&^£ymwirz> 0 *i$cm&i®2 

2 2ti, ^-^r—^r^-^2 2 KDmm^^^bcomt} 

c„^c M ^j£i:TlfflBIH*5*^ s^f^swi i~s 

j&zxmffl-r&x^ ^fi^sw2 i — sw2 4 y> 

C,= 2 C 2 = 4 C 3 = 8 C 4 
C 0 =C 1 +C 2 +C,+ C< 

<0H«68r*fci- o C.f±«^iaiS2 2 0X^1 

i«ft*t«8tT?fc!), £3t3f^l 3 0 (H3# 

C 0 =Qo/V REP 

[0 0 2 4] St/, la 3 i^M 0 , A/D^R^ 210, 

3 Ojfi, w^[nss2 2 0j^e>iij*sixfca»m-§-Vs 
(Dm^mmmv REF titm^x, ttmi&%km^v c &mt) 

hmft®$&2 2 o,rt^prag**SB2 2 2 j f-i§ftrrs^ 

[0 0 2 5] jRV^T. (U3(C7n-r^^ * i^fH«l8B3 0 

2 0i N y-fe* HB*«#RSr38^-ra«»«»»3 4 

[0 0 2 6] #ct^ @5(^fyn^^@^^t, ^ 
IMR^T W 1 4Sr«*-r*«||[*^ 4 0 0<DlSf&£l* 
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(JlfliSi-S^^/Wf #D 1 £l&^-r£ 4X8 tf <y h<7) 

7>-^^T^ir^pItB^ l try ^i/^^v h 

W^^F (ALU) 4 0 4T*1?tf&£*LT^5 0 AL 
U4 0 4Cfj:AND, OR, XOR, ADD^fSHi 

as/HSc£;h/rv^ 0 St*^-4 0 0f3\ #*^as#ffltf> 

10 mmm ^-t-*j» * nz> s 1 MDScoafejtJteasrff 5 «tis 

[0 0 2 7] H2~(25{-J:(9. #l§lfi712ffi<£>» 

[0028] yt^mtRttatRjeu a 

4 t^l" "T^gS&S 2 2 2C9SW1 1 — SW1 4 £r^T 
TONJ , SW21-SW24^t TOFFJ 

B3i:*t^T^^^14 0S: TOFFJ VtM 
t U SSC^m^V i Srl^TaxOSftSS^l 2 0^ 

[0 0 2 9] a^»f^S:BB*6S^:5i:v 0 3l^tN2 
«<z>#ftiiS:3fc»i l OjfcfcSJBlSBtf)***^ l 
2 0 1(j ^)^^>7fi : Fi4 0^ roNj ir-TSS 
ffjfettft^v^u^SixSo sx?-*^ roNj 
30 WSt, -tn*"CcoS*J2:J:oT*«aE»ai^i 3 0 
t»«ShfctfQitt, 0 0 

Sffl^2 2 2(d^A-r^o 

[0 0 3 0] H4i^<t9fll»|ElgS2 2 0rt«FP<^» 

f^*BHH-*-5 0 MWII2 4 0 (H3#HB) tt, s 
Wl 2-SW1 4S:BB*ScUfe«. SW22~243r^C 

So ai»«#v a tt % 

V S =Q/C 1 

40 x^mmmt LTta^j^n^o a^m-^-Vstt, 

*t>*>± (C 4 /2) «TOB#tt. —aufcfc^i:** 

[0 0 3 1] 0J^fi, v s >v KF -cfcjxtf, SSffilWttt 
«2 4 0ti, Mi-, SW2 2S:H»Lfc«l^ SW12 

50 V S =Q/ (d+C s ) 
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[0 0 3 2] V s <V REF T*fctbtf, SSMWMf 

2 4 Of*, HI-, SW1 1 2S:BH*bfcS 
SWl 2SO { SW2 1 SrBBCSo ^#ff 

V S =Q/C 2 

[H&g2 3 Ofcaswsn, S*«JEtev„£J*«$*b 

[0 0 3 3] P^LT, ®^H]S§2 2 0->Jfctt 

[HSS2 3 0-»8Sffl«lW«2 4 0->«#EI»2 2 0<D7 

(SWl 1 —SWl 4WSW2 1-SW2 4 60 O 
N/OFFfflffl SrWftlllPiS-ro MI^^TLt 
1 — SWl 4 C0ON/OF Ft^ffi^7j^-r^ 

^^/Wt-S-^fct), ftlffi^yh (MSB) Office 
n, ATffi^ty h (LSB) <Z>ffi>&SC M T?&5o "51 
TA/DStfe^frtoix, rttb^ffiCSr^^^/WS^-D 1 
^LT, StJMe^TWf 1 4 dffi^iTSo SJtas^fcJ: 

fct, MS BffiU^ibL S BftiJ^l fcV hi*0«IBi^3E* 5 C 
[0 0 3 4] »l#l©g**f 1 2 CjO^fcattl* 

0jO^2#@(^S:^^T-l 2 0 2>j <7)^>r s^St^l 4 

j^tmm<omm^x9. i2s@^f?-i2o !J 

T-l 2 0^3tmtB^4rSn^ttlL. fB^S ^v^/Wf -g- 

sran*^ w i 4idtH^-r^ 0 

[0 0 3 5] «»5R^4 0 0(DW>ftt:m5\z£ K> 

h y ^^^4 o i ^mtbtb&o s** j ? : 4 oon 

^"eMftW^ailc*^ 400 inff-^j&s «fc 5 

ffli-r *^Easra«iMIf^4 o oo»*35s-c#So # 

^ffg^gpi i OjCoff^-^^-rs^^T-4 0 0{C 

dS^kSl*Sf : F-4 0 o^teSISixSr t^*s 0 
[0 0 3 6] Sl$f4 0 0rt«in i&sas&ix 
te\ #si»ss^ 4 o ora-c^fno^^v h y y 

^^4 0 1 l^iRSS^ffi^*gi3ISrffofc« x 
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^H*{S-g-S:^^^"^ hy ^^^4 0 l^bA?^ 
40 2^B7^f 4 0 3l^fflL, ALU4 04TS 
^S*S:fri/\ h y s/^^4 0 

[0 0 3 7] #Jf^f£ rmo^jfcttjj |2jIjfft&3K*3 
10 i"5»^tt, »«i-SHf*o»«tf[i:^Si»tJ:J:*2il£ 
I' (x, y) = I I (x, y) - I (x-1, y) I 

£*5 0 -^-e (x, y ) tt*^ffi«ffi«, i (x, 

y) \*m»3Sig[7*—*V>m, I' (x, y) f*#«>fc^ 
[0 0 3 8] (E^&86||[»T*-e^#«||[K*4 0 0 

i o^e>^gi^4 o o^f-^te^t^ i 

(x, y) tl (x-1, y) l^m-tZ>^-?&&m 
20 4 0 0 F*3<£> hV ^^401 J^fiMfti" 

So rixMJ:9, A/D3E«WST wr l la^tf^— * 

tejS^Tbfc^o#ia#* : ? i 4 o omx*(D^~?mm 

aWSBi-fcSo A/D^lft»2 1 0^fe^i»W*^4 0 

^401 I (x, y) £l (x-1, 

y) <^f^SrTf ^ hd^Ayyf 4 0 2^87^ 
^4 0 3^i5C^ttJL, ALU4 0 4ICj;9, M^^:*^ 

ffi^Sr;A7 7f 4 0 2(^fflU ALU4 04CJ; 

[0039] ffif««L3ffi-c±<fflv^e>tL5T/^=^yxi a ;<^ 

fed»*J:5fc, *H«60ffi-ett, -ttWftBfllWafa (« 

Ht?tt, s*«taiiaE^sav^«)t-«Jl8$a^Tv^fcFA 
[0040] ^ e>id. ^mmmmx^ ^ytm^ 120 

±9»*W*«!iaSrfT5ri:^-C#So B! 8 

50 ft/j^eo^w, te¥<Dm&%mm%\^^^x\^ mm.± 
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#<Dtitni:&9kir&itib. &ytm*i 20- a/d^ 

*3S2 1 0-S»SR J P4 0 0£l*fl t£»Jfc£i£fc55£: 

[0 0 4 1] LTii[«3fi«(0*fHI[S:«||[r5»* 
i^oi^T, 0 3, H5S:#BLtRMt5o l 
M^cDHffc^- ^ iiifii" 5 £ £ * 6 A/D ae* 
8^bO«*S:ft«IfcSlt»«ffiI (l, y) <Z>«J|CSII 
T-4 0 0 (WTjBl^aJf*^ tff-S) t-*5^TfT5o 
*1\ :£SH»HT- 4 0 0 <o 1/^ ^ 4 0 1 £r 0 t-i? v V 
•t&o *LT, fig (x, y) 05*^^1 2 0^?)© 
Blft»«^-^ I (x, y) %ttl&1rZ > &W (x, 

y) <om#m*4 0 o^mm-r&m^. r^?*— 

H (1, y) tdfeSJgl CO^^T-4 0 Ol^V^t^ 
5 1 rt^— ^irJnJ* LT, H-*fe»{c:J:t)|E«S 

fc^T% &m<Dmi <Dmwm^4 o otua, \w^(o 
mmm.(o^m.o ( y ) as**.fc;h/cv^ 0 rnsrfr 

[0042] mm<own^mx^ m 7 LfcHflMG* 

r © ± 5 ftftjf-ett, <t 5 *»»afe«iao 

[0 0 4 3] *Hffi^^gfgbTl/^0^, H/BM* 
i^iitt +5> £r * i" S Hfft#yB v- * ^ i» T- fc 

So t»mBt<on$ck LTtt, FA^^i^&ttS^ 
s> hfWfflfclf*, SjfcSS^ 1201:1 2 8 X 1 2 8 {@^_h 

36*^1 2 0OEJ!l*S:*-^i-ilt*IBLVNfc«>, 
*"C««*Sr±^«^i:ttHJt«ofc 0 *H*JKffifcJ: 

*ui* gjesR^r wr 1 1 isji^rw 1 4«r#«i 

T*t, *^*t^>«Sf«S:iB«) fetus fc«>, 

viRyhcOTt^^^—fni&gL (l-10^f» & 
^g-Cfc^o *^ifiJBffil?tt. A/D 
^^§2 1 0^*3^5 A/DS»«LaiilSiilJ:oT** 

So 

[0 0 4 4] rrr% *Hlfi^j|B"C<7>liif5R*>fe9<Z?A 
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tfijxtf, A^T^OiT«#S:6 tfy h ( 6 4 F»M) "Ct* 
v^^/^ft-rSW^^tt, 1^12 8i^iT- 
1 2 0(Z>Uyjff^^^/^lfti-5©(^R*Wra 
W\ 6W^nfX 1 2 8-0. 7 6 8 5U»i:ft5 0 

t A/ ^Hf^S^ ^J^TT^x. S^(^9, 

^^ii. ftfciK*»*Hift»a«jr^*s4iff»3isx 
jisti 2 8EMfc9iE-riejs^*>9. ^(om^mtdn 

20 [0 04 5] it, mFaiLfc J: 5t-*Hl«®ffi^A/D 
*±ffitr^ h^foA/DK*S:fT5o bfc^ 

§RMU JSfe^3t:ff#^A/D*»^»Sr i(^J: 
9, A/DaE*oMWSrSE3E-fSri:^"e#S 0 rjxt 

So ^ftWff^h^^^v^Sr-raJ:^**^ 

co 2 ffi u^/vx^^Jii-S J: 5 t-ffl^-rtbtf, fe^B? 

Mtt, HUiiEC0 6 tT^y hC0B#O6^C0 1 C0 0. 12 8^ 
[0 0 4 6] 

fc, A/r>m%h%s$:i&\^k{zmrtX\,^z><nx\ A/D 

^ir^*m«^Siii--rsr<h^r^, ^His 

ffllz+fttemm%kk^t>tlZ> 1 2 8X 1 2 8B9iR(^Ktt 

*6 4P»B8T?«!fa-rs»^"ct>, &kA,k*<omt&® i m& 

So 

[0 0 4 7] *fc, A/D^lftS^feailSie^^f 1 - 

50 ^tei^B#ic, Mrt^asK^Ba^co^— ^te^s5*s: 
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[0048] £ bi^ A/D&tim<v%&vgm*^mz 

[H2] mo£tt&ffi£ffSttMMftJ$B|-ei*>S. 

[I3 3] ilWIIWII^SS^rW^ itmr 

^^avA/Dasjft»rw©isiis«*ia-c*>s. 

[B6] minmMBmiz.mzmmm^-ivT'wfm'? 

[0 6] H5<^fflia**^2jSfilS»«F<7?7n— |2T*fc 

So * 



12 



* [0 7] H5^js»*^jsw^raffj**"*"ig"c*>a 
[0 8] ^frxfiH^^^-^^^^-rs 

[0 9] i/o#hyu*y^w«l&l2-eS>So 

11-«^7W, 12-7^ 13-A/Df 
*k»TWf\ 14-ifi^7K, 1 5"-flS»II]B. 

1 6- -J Is* hyP^a y/^^rl/ h*s<*, 10 0-S 
#«|S, 1 1 0- -fiff^SlK 12 0-«I^ 130 

2 1 — i?Tls-?s 2 2 2*""T^^ft§i5, 2 2 3- 
*>fs>^SS^ 2 3 0-it«EE18S, 2 4 0-fi»]i» 

3 0 0-?>f^/H»S|l, 3 10-£*^^ 
3 2 0-lil^7h^^, 3 4 0-WfS§ 

4 0 0-ifif, 401-l/^^-7fy>7^ 

4 0 2-A7^f> 4 0 3-B75/^ 4 0 4- A 
LU, 5 0 5 0 50 2 

•••HHfc#ys3£R* ci~c4-«i^ swn-s 

20 W14, SW2 1-SW2 4'"^^iyf-i^o 
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?,J G(y)-2l(x,y) 

±fr G » ^G(y) 

y-1 




W G (y)- G(y) 

G 

Nl x N2 
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J{l(x,y)-x} 

X-I 

G(y) 
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G G 


i 


gj£ Max(y) - max[l(l : y),- -,I(NLy)] 

Max - max[Max(l), •■ ! Max(N2)] 




j, m - Min(y)-min[l(l,y),--,I(Nl,y)] 
±&l Min - min[Max(l), • •,Max(N2)] 




IT(x,y) = I(x,y) (Ux.yjfcl.h) 
[l'(x,y) = 0 (I(x,y) < I*) 



